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SECTION 17: TRANSPORTATI ON AND MATERI ALS HANDLI NG SYSTEMS

17.1 GENERAL. This section provides guidance for the study, selection
and design of transportation and material handling systens and establishes
requirenents for elevators, dumbwaiters, pneumatic tube systens, nateri al
delivery equi pnment, pedestrian traffic, service cart systens, and gravity
chute return systenms for linen and trash in military healthcare facilities.
The section is not intended to cover all aspects of transportation analysis or
design, but rather to act as a standard for use by qualified medical transport
consul tants (MIC).

17.1.1 Scope. This section applies to horizontal and vertica

circulation within healthcare facilities, and the transportation devices,

equi prent and net hodol ogi es required for efficient, cost effective and tinely
nmoverrent of people, equiprment, materials, and related materi al s managenent
functions. Programfactors for patient beds, healthcare procedures and

depart mental wor kl oads shoul d be provided by the user service and shoul d be
utilized in conputing traffic demand | oads. Select vertical transportation on
the basis of acceptable response and waiting time intervals. Calculate the
intervals froman analysis of elevator car speed, traffic transfer time, door
operation cycle and other applicable systemcapacity factors.

17.1.2 Wast e Managenent. Section 18, Waste Managenent, of this Mlitary
Handbook is the primary reference for nmedical facility waste definition
handl i ng, and di sposal; closely coordinate transportati on systens studies and
design with the contents of that Section

17.1.3 Construction Phasing. Were phased construction is necessary,
provi de studi es and designs for each phase. Provide design for transport
system el ements not required until later stages to allow for phased

installation. Phased installation shall be acconplished with a m ni num of
rework and wi thout major disruptions to the facility's operations. Gve
specific consideration to placenment of transport devices for present functions
and for possible future facility nodification

17.1. 4 Addition and Alteration Projects. These criteria are intended
primarily for new construction, however addition and alteration projects wll
neet these criteria to the extent practicable. Wen additional elevator banks
are to be provided for facility additions, they nust be | ocated al ong the sane
maj or circulation paths that serve the existing el evators, where feasible. See
al so Paragraph 17.5. 3. 6.

17.1.5 Area Allocations. Base the floor area requirenments for
transportati on equi pment on the specific equi prment included in the
transportation analysis. The area allocated for such conveyances is part of
the central circulation factor. Additional area for penthouses or other
transportati on equi pment roonms will be considered part of the mechanical space
allotment. Consider shaft space as part of the circulation allotment. |If the
transportation analysis justifies a systemrequiring nore than the assigned
area, additional space for elevator |obbies, cart queuing space, shafts and
pent houses nmust be identified early in the Concept Design phase. The designer
will subnmit justification for deviations fromcriteria, and illustrate how
addi ti onal area all owances woul d i ncrease operational efficiency, inprove
service to patients, or reduce costs. Systenms not providing high utilization
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of equi prent, such as dedicated el evators for novenent of patients from
energency to surgery, nust be justified on the basis of required planning
configuration, the segregation of inconpatible traffic, or operationa
economi cal benefits.

17.2 TRAFFI C SEPARATI ON AND CI RCULATION. Traffic is categorized as
fol | ows:

a. Pedestrian - inpatient, outpatient, staff and visitor

b. Vehicular - patient transport;

c. Equiprment/Materials - sterile, clean and soil ed equi pnent and
materi al s.

Revi ew each category independently to deternmine its unique transportation
requi renents.

17.2.1 Traffic Separation. Establish traffic patterns to separate the
various traffic types in an efficient, logical, safe and secure manner, while
mai ntai ning | evel s of aseptic control consistent with the requirenents of the
facility. Consider all of the following factors for separation for both

hori zontal and vertical circulation: patient privacy; handi capped access;
aseptic control; routing efficiency; utilization of appropriate hardware
systems, safety and security. \Where circulation conflicts occur, prioritize
traffic as foll ows:

a. Patient

b. Staff

c. Equi pnent

d. Visitors

e. Materials/logistics.

When a facility is sufficiently large and conplex to require nore than four
el evators, separate passenger and vehicul ar el evators.

17.2.2 Circulation. Design the overall circulation to provide the npst
direct routing practical. Place elevators on the direct horizontal path
bet ween the areas they serve, wherever possible.

17.2.3 Equi pnent/ Material sCrcul ati on. Separate the equi pment/ materials
traffic frompatient and visitor traffic as noted on the Elevator Traffic
Separation CGuide Matrix, Figure 17.1. \Were separate el evators are not

requi red, separate the materials traffic by schedule and policy. Careful
simpl e and cl ear space planning can maxi nize separation between
visitor/patient and staff/materials/logistics. Primary horizontal materials
circulation should occur on a single level, with vertical penetrations that
are convenient to heavy use areas. It is undesirable for carts, pallet
trucks, and sinilar material carriers to be pushed | ong distances on floors
and corridors routinely traveled by patients or visitors. Establish

hori zontal right-of-ways to:

a. Aidindirecting traffic to the appropriate vertical core, while
avoi di ng i nappropri ate el evators and other buil ding areas.

b. Provide high |l evels of patient privacy.

C. Elimi nate potential contamination of clean and sterile areas.

17.2. 4 Automated Cart Traffic. Do not plan automated cart traffic in
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corridors, or spaces, with patient or visitor traffic. Automated cart traffic
may occur in staff corridors and dedi cated spaces, provided adequate warni ng
and safety devices are furnished. Vertical novenent of automated carts shal
occur in dedicated elevators. Arrange cart lifts to provide adequate cart
staging that is independent of workroom or circul ation areas.

17.2.5 Cl ean and Soiled Material Separation. Materials managemnent
progranms shall provide for clean and soil ed separation consistent with al
appl i cabl e codes and standards, including those of the Joint Comi ssion for
the Accreditation of Healthcare Organizations (JCAHO) .

17.2.5.1 Soiled Material. Soiled nmaterials are normally transported in
separate covered or closed carts designed to provide containment of the
material. Soiled material transport may occur in the sanme corridor and

el evator systens that handl e other traffic; however, soiled materials are not
transported on the sane elevator at the sane tinme with patients, visitors, or
clean or sterile materials. Transport circul ation design shall allow soiled
carts to be adequately washed prior to reuse as a soiled container, and washed
and sanitized prior to use for clean materials.

17.2.5.2 Sterile Material. Transport all sterile material for use in
Surgery, Catheterization and Labor/Delivery or other areas requiring sound
aseptic controls fromthe sterile processing / storage area to its destination
via a clean route that will not conpronise the integrity of the materi al

Where case carts are used, they shall be transported fromsterile storage to
the clean surgical core by neans that protect the cart and its contents from
contact with | ess clean environments.

17.2.6 Pal l eted Material. Except in warehouses and bul k storage areas,
materials shall not nornmally be noved on pallets beyond the main receiving and
storage areas.

17.2.7 El evator Traffic Separation Guideline ETSG Figure 17.1 provides
a matrix showi ng general guidelines for the separation of traffic. To use the
El evator Traffic Separation Cuideline, review the "Characteristics" colum for
t he approxi mate conditions represented by the project. Then review the col um
represented by the "Facility Type" being considered to deternine genera
separati on considerations. The npst severe separations are to be foll owed.
Each individual facility nmust be anal yzed for uni que consi derations; however,
vertical traffic separation will follow Figure 17.1, as a general guideline.

17.3 TRAFFI C FLON RATES AND QUEUI NG.  Design general circulation right-
of -way, including corridors, staircases and | obbies to provide the foll ow ng
general flow and queui ng rates:

17.3.1 Corridor Wdths. Design corridor widths to provide average fl ow
vol unmes through corridors of a maxi mumof 3 to 4.5 pedestrians per neter of
wal kway wi dth, per mnute (10 to 15 pedestrians per foot of wal kway wi dth, per
m nute). Corridor widths should be not Iess than 1.8 nmeters (6 feet) for
patient/visitor corridors and 2.4 neters (8 feet) for patient corridors with
gurneys and/or carts.

17.3.2 Pedestrian Area. Average Pedestrian Area Cccupancy (APAO shal
not be less than 1.4 sm (15 sf) per person in wal kways.

17.3.3 Open Lobby Queui ng. Average queuing level for open | obby areas
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(ingress / egress) points shall approximate 1.2 sm (13 sf) per person, |eaving
i nter-person spaci ng of approximately 1.22 m (4 ft).

17.3. 4 I nformal Queuing. Informal, unorgani zed queuing in service areas
shall be no Iess than 0.93 sm (10 sf) per person

17.3.5 O dered Queui ng. Queuing in ordered queue areas, such as lines at
out pati ent pharmacy wi ndows and in el evator |obbies, shall be not |ess than
0.65 sm (7 sf) per person

17. 4 Ranps. Avoid the use of ranps. |If ranps nust be used, the
maxi mum sl ope shall be less than 1:20, and the ranp nust conmply with the
applicabl e sections of the Anericans with Disabilities Act Accessibility

Cui del i nes (ADAAG . See Section 12 of this MIlitary Handbook for additional
i nformation.

17.5 El evat or and Escal ator Pl anni ng Factors.
17.5.1 Popul ati on. The popul ations to be considered for each building

type are as follows:

17.5.1.1 Staff. Determine staff populations for each area within a given
facility by actual nunber, not by Full Time Equivalent FTE (i.e., two 20 hour
per week enpl oyees are equal to two staffers, not one FTE)

17.5.1.2 Patient. Patient populations include all persons receiving
treatment at the facility. They are categorized as inpatient when they occupy
an inpatient bed overnight, and as outpatient when treatnent does not require
an overni ght stay.

17.5.1.3 Visitors. Calculate visitor popul ations fromdata supplied by the
facility. Visitors shall include all persons not accounted for as staff or as
patients, including but not limted to:

a. Persons visiting inpatients and acconpanyi ng out pati ents.
b. Persons who are picking up or dropping off specinens,
pharmaceuticals, records or X- rays.
C. Sal esper sons;
d. Students, outside maintenance people and others as applicable to the
facility in question.
17.5.2 Traffic Patterns, Mgration. Review each facility for genera

circulation and right-of-way. Were pedestrians have the option of using nore
than one el evator group, increase the elevator popul ation predicted for each

i ndi vidual group by a migration factor of at |east 10 percent. Consider
greater factors for elevators in close proxinmty to cafeterias, nmain

i ngress/egress areas, etc. The design nust also consider migration of staff,
visitors and patient vehicular traffic to service cars. A factor of at |east
10% of the staff should be considered in the service elevator car handling
capacity.

17.5.3 El evator Traffic Study and Analysis ETSA. Prepare the El evator
Traffic Study and Analysis to deternine the appropriate types, |ocations,

si zes, speeds and groupi ngs of elevators. For facilities |less than 4,640 gross
square nmeters (50,000 GSF), an elevator traffic study and anal ysis may not be
required. Determ ne the |oading density and the |oad-unload tine for each
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facility during site visits to account for unique conditions at a facility and
the cultural aspects of the area (i.e., amount of "personal space" required by
i ndi vi dual s; nunber of visitors per patient; nunber of escorts or comnpani ons
acconpanyi ng out patients; etc.).

17.5.3.1 El evator Loading Densities. Maxinmum estimted densities for
el evator loading will approximate:

0.23 to 0.325 sm (2.5 to 3.5 sf) per pedestrian

0.42 to 0.6 sm (4.5 to 6.5 sf) for a person on crutches/wal ker
0.6 to 0.79 sm (6.5 to 8.5 sf) per wheel chair.

1.3 to 1.5 sm (14 to 16 sf) per gurney.

1.67 to 2.23 sm (18 to 24 sf) per bed.

Ponoo

Verify average | oading densities during site visits of existing facilities.

17.5.3.2 El evator Load and Unload Tinmes. Estinmated average |oad and unl oad
times, using the elevators as specified herein, will approximte the foll ow ng
tines:
a. 2.2 to 2.4 seconds per nornal pedestrians in passenger el evat or
cars;

b. 2.2 to 3.4 seconds per pedestrian inpaired by

nmedi cal / phar macol ogi cal treatnent.

c. 4.8 to 8.0 seconds per wheel chair.

d. 4.4 to 9.6 seconds per person on crutches/wal kers.
e. 7.5 to 12.0 seconds per gurney.

f. 8.8 to 15.0 seconds per bed.

Verify average | oad and unload tinmes during site visits to existing
facilities.

17.5.3.3 El evator Traffic Analysis. For passenger and patient service
el evators, base the elevator traffic analysis on average high peak traffic
conditions over a period of fifteen nminutes or |ess.

17.5.3. 4 Passenger El evators. For passenger elevators, the El evator
Traffic Study and Anal ysis nust evaluate all peak periods, including but not
l[imted to:

a. Mrning Shift Change Peak (primarily an up-peak period).

b. Lunch Peak (heavy two way traffic).

c. Afternoon Shift Change Peak (primarily heavy down peak
wi th noderate opposing traffic).

When determining el evator |oading, factor the nunber of persons/vehicles that
can physically load into an elevator into the traffic study. Loading
densities for hospital and outpatient clinic elevator cars are unlike el evator
popul ati ons in nost other buildings. Wiere pedestrian traffic is nixed with
substantial vehicular traffic, the space used by carts, gurneys, beds,
portabl e X-Ray equi pnent and the |ike, nmust be factored into the El evator
Traffic Study and Analysis. Identify inmpacts of overlapping traffic patterns
bet ween inpatient and outpatient functions. In existing buildings, the
popul ati ons nmust be studied during site visits to deternine the percentage of
traffic that is consumed by crutches, braces, wheelchairs, casts, and sinilar
itens.
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17.5.3.5 Patient Service Elevator Cars. For patient service cars, evaluate
the primary inpatient transportation period to deternmine if patient service
el evator cars have excess capacity which can augnent passenger el evator cars
during peak pedestrian periods. Under nornal operation, all elevators, which
operate as a group, have circuitry that nonitors cars in operation. Wen one
or nore cars are out of service, the nonitoring or dispatching system senses
the condition and autonmatically selects an available car within the group for
response to hall calls. During an emergency power condition, the ASME Al7.1
Code requires all groups of elevators, which are supplied with an alternate
power source, to automatically sequence one at a tinme to the nmain egress

| evel . Once all cars have reached the designated |evel, the elevator system
nmust automatically select one car within the group to operate. A nanual
override switch nust al so be provided, so energency personnel nay select a
particular car if desired.

17.5.3.6 Addition/Alteration Projects. For Addition/Alteration projects,
provi de specific recomnmendati ons on how the addition will augnent the existing
buil ding systens. Potential mgrations fromexisting buildings, for the

pur pose of using superior transportation elenents in the addition, nust be
considered in the new buil di ng popul ati ons.

17.5.3.7 Materials Handling and Logi stics Elevators. For materials

handl i ng and logistics el evators (nanual systens), base the Elevator Traffic

Study and Analysis on the materials and cart traffic predicted by the

mat eri al s nanagenent and handl i ng prograns, plus 20% spare capacity, during

t he peak hour, for non-schedul ed noves, plus an additional 20% spare capacity

to allow for materials handling and nmaterials management program flexibility.
In the absence of definitive operational schedules and antici pated commodity

delivery criteria fromthe user service, assune the peak hourly demand for

materi al delivery and non-anbul atory patient traffic to be 10 percent of the

conbined total daily traffic load for the Elevator Traffic Study and Anal ysis.

17.5. 4 Escal ators. Consider escalators for pedestrian traffic where
justified by traffic studies. Consider escalators for frequent vertica
noverment of |arge nunbers of people in nulti-floor outpatient clinics which
exceed 2,000 patient visits per day, or in hospitals which exceed a 500 bed
capacity and have principal patient entrances on two |evels. Escalators are
not subject to analysis or criteria neasurenents for average intervals. Design
escal ators to handl e | arge nunbers of pedestrians in a safe and efficient
manner. Designs shall consider that traffic will include persons who may be
slightly inpeded by physical disabilities or by virtue of nedical /
pharmacol ogi cal treatment. Design escalators with safe travel speeds and
adequat e entrance and exit queuing areas to handl e the expected vol unes. The
m ni mum escal ator width will be 815 nm (32 inches) and the rated step speed
wi Il not exceed 450 mm second (90 fpm)

17.6 El evator Performance Criteria. Elevators provide the basic
transportation nmechani smfor nost vertical noves in multistory buildings.

Sel ection of the proper nunber, type, speed, |ocation and genera
characteristics for elevators is crucial to an efficient and effective
transportation system Provide the m ninum nunber of elevators necessary that
will satisfy the following criteria

17.6.1 Average Interval. Figure 17.2 provides requirenments for average
intervals for passenger cars, conbined use and patient service cab and
dedi cated materials cars. These average interval tinmes do not specify a
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particul ar cal cul ati on procedure that should be utilized in ascertaining the
desired result (i.e., an acceptable response tine). Base elevator

cal cul ations on the areas served. The designer may utilize any suitable

cal cul ation procedure provided that all assunptions and | ogic

flow cal culations in the analysis are clearly stated. In addition, the
designer will consider |oading/unloading tine, door operation tine, elevator
vel ociti es/accel erati ons and any ot her paraneters that influence the round
trip time utilized in the analysis (state all assunptions built into this
value.) Alternate systens proposed will be evaluated utilizing a |ife-cycle-
cost anal ysi s.

17.6.2 Passenger Handling Capacity. Were the exact peak traffic
conditions cannot be obtained or calculated for a given facility, Figure 17.3
may be used.

17.6.3 Patient Service Handling Capacity. The 5 mi nute peak handling
capacity for patient service cars, not including materials or |ogistics
traffic, shall be calculated as foll ows:

a. Total Moves / Day x 18.2% = Peak Hour Moves
b. Peak Hour Moves /12 = Average 5 M nutes
c. Average 5 Mnutes x 1.25 = Peak 5 M nute Handling Capacity.

The Elevator Traffic Study and Anal ysis nust detail these nobves.

Sel ect passenger el evator systens to provide a 35 second response waiting tine
interval based on 5 minutes of two way peak period traffic for the facility,
assum ng a maxi nrum car capacity of 60 percent, that considers the worst case
traffic | oading scenario, conputed using the nost accurate of

historical/actual traffic data or the projected traffic data/consideration set
forth bel ow

a. Ten percent of the anticipated visitor and staff traffic.
b. Two percent of the anticipated anbulant inpatient traffic.
c. Two percent of the anticipated non-anbul ant inpatient traffic.

d. Admi ssions/di scharges based on 20 percent of the inpatient traffic
(or a reasonabl e assunption).

e. M scellaneous traffic |oading not covered by the above factors
(state assunptions).

17.6. 4 O her Service Traffic (Materials, Housekeeping, Construction and
Mai nt enance Traffic). Peaks for these traffic types shall be calculated in
15- mnute intervals, with an allowance of a 5-ninute peak representing 40% of
the peak 15 minute total. Base studies on the actual total nunber of

mat eri al s handling, |ogistics and housekeepi ng noves estinated by the

mat eri al s handling anal ysis and the naterial s managenent report, plus 40%

al  owance for unschedul ed noves and for future schedule flexibility, plus 4%
al | owance for construction and nai ntenance traffic.

Hospital service elevator systens will be selected to provide a 45 second
response waiting tinme interval based on the nost intense hourly traffic denmand
anti ci pat ed.
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Cinic passenger/service el evator systens, either attached to a hospital or
freestanding, will be selected to provide transportation to floors above grade
at a 40 second response waiting tinme interval based on a 5 ninute peak period
for the facility that considers the worst case traffic |oading scenario,
conput ed using the nost accurate of historical/actual traffic data or the
projected traffic data/considerations set forth bel ow

a. Ten percent of the anticipated visitor and staff traffic.

b. M scellaneous traffic and material handling traffic data (state
assunptions.)

c. For broad pl anni ng purposes, including (a) and (b) above a factor of
16.6 percent nay be utilized.

17.6.5 Average Maximum Ride Tinme (AMRT). Figure 17.4 lists the all owabl e
Aver age Maxi mum Ri de Ti ne.

17.7 ELEVATOR DESI GN CONSI DERATI ONS

17.7.1 Codes. Elevators shall be designed in accordance with al

applicabl e Federal, State and | ocal codes, including NFPA “Nationa

El ectrical Code”, ASME Al7.1, Al7.2, Al7.3 and Al7.5 (reference 17a, 17b, 17c,
and 17d). This includes designing to the appropriate rating/l oad
classification for the intended application. Elevators shall be designed to
neet all UFAS and ADAAG provisions applicable to the project.

17.7.2 El evator Types. Elevator types and speeds shall conply with
Figure 17.5. Hi gher speeds may be used if needed to satisfy traffic demands.
El evator selections will not exceed the elevator rise criteria given in

Fi gure 17.5.

El ectric traction elevators may be used for passenger service and hospita
service applications.

Hydraul i c powered el evators may be considered for use where vertical travel is
less than 13.7 m (45 feet), or when overhead clearance is linited. Speed for
hydraulic elevators will be mininmal in the up direction with full rated | oads
Val ves that are contained in the punp unit assenbly will control hydraulic
accel eration, deceleration and |eveling.

Hydraulic elevators rated for 80 starts per hour shall be utilized for |ight
duty/light usage applications. Hydraulic elevators rated for 120 starts per
hour shall be utilized for heavy duty/heavy usage applications.

17.7.3 El evator Location and Travel Di stances.

17.7.3.1 Passenger and Conbi ned Use El evators. Elevators will be |ocated
in direct relationship to nmgjor building entrances and convenient to major
traffic generating functions such as |obbies. Passenger and conbi ned use

el evators shall be planned to provide a maxi rum wal ki ng di stance of 61 m (200
ft). A distance of 46 m (150 ft) is preferred.

17.7.3.2 Service Elevators. Service elevators shall be planned to provide
a maxi mum wal ki ng di stance of 61 m (200 ft) for users on patient floors. A
di stance of 52 m (170 ft) is preferred.
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17.7.3.3 Added El evators. \Where added el evators are provided solely for

t he purpose of neeting the di stances noted above, and where they do not
provide prinmary elevator service to nain |obbies and main building

i ngress/egress points, they are exenpted fromthe standard average interva
and handling capacity criteria. Provide average intervals of under 55 seconds
and handling capacity equal to 7.5%of the population within the area of
service provided. Cars added for this purpose shall be service configured.

17.7.3. 4 Materials Handling and Logi stics Elevators. Plan naterials
handl i ng and logistics elevators to provide service as close to the user areas
as practical. Primary horizontal circulation should be on one |evel, where
possi bl e. Maxi num di stances for travel fromthe elevators to naterials
storage areas shall not exceed 53 m (175 ft) on inpatient floors and 61 m (200
ft) for all others, except for the primary horizontal circulation floor, where
no limt is dictated.

17.7.3.5 Service Elevator Location. Locate elevators so that visitors do
not normally pass service or materials cars en route to passenger cars, unless
those service cars are substantially hidden from view.

17.7. 4 El evat or Lobbi es and G oupi ngs

17.7.4.1 Where four or nore cars are required within a group, place cars in
opposi te banks, opening into a conmon | obby.

17.7.4.2 For service and conbined use cars, two in a row are preferred and
not nmore than three in a row should be used; for passenger cars three in a row
are preferred and not nore than four in a row should be used, as shown in
Figures 17.6 and 17.7.

17.7.4.3 If nore than six service cars, or eight passenger cars are
required in one area, provide two smaller, strategic groups.

17.7.4. 4 Pl ace adjacent car entrances either in straight lines or in
opposi te banks to each other as shown in Figures 17.8 and 17.9.

17.7.4.5 El evator ingress / egress should be froma distinct el evator | obby
as shown in Figure 17.10 and not directly froma corridor. M ninmunf maxi mum
| obbi es for service cars are:
a. 3.66 to 4.27 m (12 to 14 ft) when openi ng opposes a wall.
b. 4.27 to 4.88 m (14 to 16 ft) when the openi ng opposes anot her
el evat or.

Care should be taken to avoid creating dead end | obbies in excess of life
safety requirenents. Mninmum/ maxi rum | obbi es for passenger cars are

c. 3.05to 3.66 m(10 to 12 ft) when the openi ng opposes a wal |

d. 66 to 4.27 m (12 to 14 ft) when the openi ng opposes anot her el evat or
Where el evators are accessed fromcorridors, as shown in Figure 17.11, they
shal | be | ocated on one side of the corridor only (maxi rumof three cars), and
shal | be setback:

e. 2.44 mto 3.66 m(8-12 ft) for service and conbi ned use cars.
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f. and 1.22 mto 2.44 m(4-8 ft) for passenger cars.
17.7.4.6 Passenger and service cars shall not share the sane | obby.

17.7.4.7 Where two or nore el evator group | obbies are adjacent, provide
wal I's or other building features to prevent a free flow of traffic between
those | obbies (to mininize one user fromplacing calls to both groups).

17.7.4.8 El evat or | obbi es generate noi se and nust be acoustically isol ated
fromcritical care areas.

17.7.4.8 Al'l el evator equi pnent roons should be electrically and
acoustically isolated to prevent interference with building electronic
equi pnment and obj ecti onabl e noi ses. El evator equi prent roons shall be
acoustically separated fromcritical care and occupi ed roons.

17.7.4.9 Hospital type elevator cars shall have interior di nensions that
accommpdate a patient bed with attendants. Cars shall be at least 1.73 neters
(5'-8") wide by 2.74 nmeters deep (9'-0"). Car doors shall be side opening
with a mninumclear opening of 1.22 (4-0") neters wide and 2.13 neters (7-0")
high. In renovations, existing elevators that can accomobdate patient beds
used in the facility will not be required to be increased in size. Hospita
type elevator cars Provide protective cab interior blankets. Wall nounted

bl ankets for interior wall surfaces providing protective coverage fromthe
finished floor to 300 nm (12") bel ow the cab ceiling.

17.8 SYSTEMS DESI GN

17.8.1 Transportation systens design will consider traffic demand,
vertical travel distance, mx of traffic type in the areas to be served, and
node of containerization. Traffic demand and travel distance will determnine
equi pnent type and speed required. Traffic mx and node of containerization
will determ ne |oad capacity, platformsize, configuration and door type

17.8.2 Figure 17.12 illustrates a typical passenger el evator
configuration, and figures 17.13 and 17.14 illustrate the configuration of
typical hospital service elevators. Figure 17.13 is simlarly applicable to
typical clinic elevators. All hospital elevators (passenger and service) nust
be capabl e of transporting patient litters.

17.8.3 Front and rear opening hospital service elevators (Figures. 17.15
and 17.16) may be used as swing elevators for both passenger and service
traffic when space or budget restrictions linmt use of separate passenger

el evat ors.

17.9 TRAFFI C DATA

17.9.1 Types of personnel and materials transactions define the
nature of traffic circulating between various health facility departnments.
The following traffic factors may be used to conmpute traffic volumes for
various traffic types, in lieu of specific direction fromthe User service.

17.9.2 Pedestrian Traffic Factors.

17.9.2.1 Assunme the number of visitors to inpatient areas to average one
visitor per inpatient bed per day.
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17.9.2.2 Assunme the number of professional and adninistrative staff to be
40 percent of the total facility population. Alternatively, the follow ng
rati o can be used: 1 staff for each 2.7 beds. Assune staff elevator trips to
be two trips per day, including the total nunber of staff.

17.9.2.3 Assune anbul atory inpatients to conprise 60 percent of the
i npatient census, and this nunber of inpatients will nake 5 elevator trips
each day.

17.9.2. 4 Assunme each clinic patient to have one acconpanyi ng person for a
total of 2 persons per patient visit.

17.9.3 Nonanbul atory patient and materials handling factors.

17.9.3.1 To determ ne the nunber for prepared food trays, multiply the
nunber of neals served on all nurse units tines the 3 neals served each day.
The sane dietary carts will be used for collection of soiled trays. The
nunber of food carts will depend on the cart size chosen for a particular
installation.

17.9.3.2 One patient nourishment cart will serve all patients on one ward
twice daily. The sanme cart will be used for collection of soiled nourishment
cont ai ners.

17.9.3.3 Base |linen cart capacity on a factor of 0.06 cubic neters (2 cubic
feet) per bed for clean linen delivery, while 0.12 cubic neters (4 cubic feet)
per bed is required for soiled Iinen collection. Lint linen supply carts to
1.2 cubic neters (40 cubic feet) capacity. Soiled linen return carts wll
depend upon the soiled Iinen collection system sel ect ed.

17.9.3. 4 Base the nunber of sterile reprocessed supply carts on the
followi ng factors:

a. Surgery: The average nunber of surgical procedures per day tines 1.2
carts per procedure, plus one backup cart per operating room per day.

b. Delivery: The average nunber of obstetrical deliveries per day tines
1.5 carts per procedure, plus one backup supply cart per delivery room
per day.

c. Energency: The average nunber of patient visits per day tines one
cart for each 80 patient visits.

17.9.3.5 The required nunber of nedication carts will be deternined as
fol | ows:

a. Inpatient bed areas: One cart for each inpatient nursing unit.

b. Surgery and Delivery: The average nunber of procedures per day tines
one cart for each 20 procedures.

c. Energency and dinics: The average nunber of patient visits per day
tinmes one cart for each 160 patient visits.

17.9.3.6 Non-sterile supply carts will be provided as foll ows:

a. Inpatient Nursing Units: A volune of 0.05 cubic neters (1.7 cubic
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feet) of non-sterile supplies will be needed for each bed each day.
Each cart will be assunmed to be of 0.85 cubic neters (30 cubic feet)
capacity.

b. Radi ol ogy: One cart for every 300 radi ographic procedures for each
aver age day.

c. Laboratory: One cart for every 3,000 |aboratory procedures for each
aver age day.

d. Energency and Cdinics: The average nunmber of patient visits per day
times 0.06 cubic nmeters (2 cubic feet) of non-sterile supplies per
visit per day.

e. Administration: One non-sterile supply cart for each 100 beds each
day.

17.9.3.7 The nunber of gift and nmail carts will be determ ned as foll ows:
a. Patient Nursing Units: One cart for every 40 beds each day.
b. Adninistration: One cart for every 100 beds each day.
17.9.3.8 Housekeepi ng supplies will require two carts per floor per day.
17.9.3.9 Waste collection factors will be as foll ows:

a. Inpatient Nursing Units: 0.3 cubic neters (one cubic foot) per bed
per day.

b. Surgery and Delivery: One cart for each 20 procedures per average
day.

c. Radiology: One cart for each 200 procedures per average day.
d. Laboratory: One cart for each 2,000 determ nati ons per average day
e. Admi ni stration: One cart each day for every 100 beds.

f. Dietary: 0.06 cubic neters (two cubic feet) of dietary waste per bed
each day.

g. Energency and dinics: The average nunmber of patient visits per day
times 0.06 cubic nmeters (2 cubic feet) of waste supplies per visit per
day.

17.9.3.10 Conpute inpatient stretcher trips as 40 percent of the average
i npatient census tinmes two trips per day.

17.9.3. 11 Qperation and mai ntenance activity procedures require 0.2 el evator
trips per bed each day.

17.9.3.12 Speci al equi pnent supply procedures require one elevator trip per
day per floor.

17.9.3.13 | npati ent administration and di scharge activity produces el evator
traffic equal for 20 percent of the hospital bed capacity tinmes two trips per

17-12



M L- HDBK- 1191

day.
17.10 PASSENGER AND HOSPI TAL SERVI CE ELEVATOR FEATURES
17.10.1 Qperation. Elevators will be arranged to operate with or without

attendants and will be provided with key operated switches for hospita
priority service. Each elevator bank will be equi pped for energency operation
by nmeans of a key operated switch at each landing. This switch will cause the
cl osest available car to bypass all other calls in response to an energency
call. Duplex collective operation shall be provided for two-car banks. Three
or four car banks shall be group operation. An on-demand m croprocessor
system shall be provided for all elevator controls.

Controls shall operate properly with a 500 kHz to 1300 MHz radi o frequency
signal, transnitted at a power |evel of not less than 100 watts effective
radi ated power (ERP) at a distance of three feet. The equi pment shall be
provided with el ectro-magnetic interference (EM) shielding within FCC

gui delines. Noise level relating to the el evator equipnent and its operation
shal | not exceed 80 dBa in the nachine room neasured three feet above the
finished floor and three feet fromthe equiprent.

17.10.2 Code Blue Controls. Provide nedical energency el evator control
sonetimes called Code Blue Control, as a neans of overriding nornmal operation
of el evators capabl e of medical energency transportation of a patient in bed,
acconpani ed by attendants. This control feature will be provided in
conjunction with, or in addition to, controls provided for fire departnment
energency use. Firefighters’ operation, as defined in ASME Al7.1, shal
override Code Bl ue Control

17.10.3 Doors. Passenger and hospital service elevators will have center
openi ng doors. Two-speed side opening doors may be provided in hospitals,

whi ch are equi pped with separate material handling systens. Door closing tine
nmust conply with ASME code requirenents. M ninmum door opening speed will be
0.760 neters per second (2-1/2 feet per second) except for high speed

el evators 2.54 neters per second (500 fpm) and over where the door opening
speed will be 0.760 to 0.910 neters per second (2.5 to 3.0 fps.) Equip
hospital service elevators with buttons to extend door open tine, adjustable
between 0 to 30 seconds. All elevator car doors shall be provided with
infrared screen detectors.

17.10.4 Signals. Install hall position indicators at the main floor(s)
contai ning the conmand and out patient entrances. Provide hall push button
stations with call register lights. Install hall lanterns with an audible
signal on all elevators. |Install car position indicators in each car with
floor designations, a floor directory signal and direction arrows. Car
operating panels will use car register type floor buttons. Provide a | obby
control panel on el evator banks with two or nore cars.

17.10.5 Ener gency Power. Connect el evators to operate on alternate source
energency power in confornmance with electric power and lighting criteria.

Enmer gency power sel ection switches are required for each bank of el evators.
The el evator control systemw |l have an automatic transfer sw tch, which
returns each elevator to the main floor, one car at a time. The last car to
arrive at the main floor will automatically be selected to operate at nornal
desi gn speed.

17.10.6 Machi ne Roons. Locate electric traction el evator nmachi ne roomns
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above el evator hoi stways. Size machine roons to accomvbdate the maxi num space
requi renents anticipated fromconpetitively bid projects, including adequate
space to service the equipnent. Provide air conditioning in machine roons to
mai ntai n anbi ent tenperature bel ow 32 degrees centigrade and above 15 degrees
centigrade (bel ow 90 degrees F and above 60 degrees F.) Provide filters to
renove dust. Size hydraulic elevator roons accordingly for the equiprent,

adj acent or at least within 15 neters (50feet) of the elevator and should be
on the | owest served fl oor

17.10.7 El evator Car Enclosure. Car lighting will be either indirect or
of the lum nous ceiling type. Provide nechanical exhaust for elevator cars.
17.11 MATERI ALS HANDLI NG AND MANAGEMENT SYSTEMS CONSI DERATI ONS
17.11.1 Adj acency Consi derati ons and Handl i ng Consi derations. Figure

17.17 provides a guideline for adjacencies of materials managenent areas and
functions.

17.11.2 Materials Handling System Alternative Matrix. The specific
systens included in a project shall be determ ned by detail ed physical
functional and economic including life cycle cost studies (LCC). As a
m ni mum consi der the systenms noted on Figure 17.17.

17.11.3 Manual Bul k Handl i ng Systens. Use manual systens where seni or
fully automated systenms cannot be physically and econonmically (LCC justified.

Manual tasks such as pushing, pulling and carrying shall consider safety and
human engi neering factors. Designs should use general ergononetric standards
applicable to "industrial wonen". Additional criteria for study / application
of manual systens include:

17.11.3.1 Movenent Loads. The design shall limt the sustained effort to
nove | oaded carts to 10.43 kg (23 I b) pushing force where di stances exceed
30.5 m (100 ft), on hard level surfaces. |Initial forces required to initiate

noverment shall not exceed 22.68 kg (50 Ib).

17.11.3.2 Movenent Speeds. Use the followi ng novenent speeds when studyi ng
manual and autonated al ternates:

a. Wl ki ng unencunbered, through generally open corridor spaces - 1.32
ms (260 FPM;

b. Walking while carrying tote box or nedium sized parcel under 11.34
kg (25 Ib) - 1.07 mis (210 FPM

c. Pushing cart through substantially straight and open areas - .89 m's
(175 FPM ;

d. Pushing cart through areas that are congested, or where substanti al
nunbers of turns are involved - 0.46 to 0.686 ms (90 to 135 FPM;

e. O, as recommended by the MIC based on restrictions of the |ocation.

17.11. 4 Sem - Aut omati ¢ Bul k Handl i ng Systens.

17.11.4.1 El evators. Refer to the paragraphs above.
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17.11.4.2 Gravity Chutes. Provide chute access on user levels through a
separate roomwi th di nensi ons adequate for holding the collection cart, wth
room doors closed, while the attendant is charging the chute. Where both

| aundry and trash chutes are used, each shall be in a separate and clearly
marked room Size terminal roons to accunul ate the anmount of materials
dictated by the waste managenent study. M ni mum di nension shall allow

accunul ation of twenty-four hours of collected nmaterials. Design shall ensure
that collected material does not block the entrance door or hinder the pickup
operation.

a. Consider gravity chutes, either alone or in conbination wth
hori zontal pneumatic chutes, for internal waste transportation in
multi-story institutions. Also consider hospital service elevators
and cart lifts for internal transportation of solid wastes in
mul tistory buil dings.

b. When gravity chute systens are included in nultistory facilities,
provi de one chute systemfor soiled linen with a separate chute
system for waste. Single chute, dual purpose systens will not be
used. Separate chargi ng areas, separate enclosure shafts and separate
di scharge roons are required, although they may be side by side.
Separate collection areas for soiled linen and for solid waste will
be | ocated near the |oadi ng dock. Bagged solid waste may be nmanual |y
handl ed at the bottom of gravity chutes by |oading the bags into
carts, which are subsequently noved to the disposal point, or it may
be automatically discharged i nto conpactors.

c. Design gravity chutes in accordance with NFPA 82. The mini num
di ameter of gravity rubbish chutes will be 600nm (24 inches.) Chutes
nmust penetrate the roof of the building, be within a fire rated
encl osure, be provided with automatic sprinklers, and be charged
within a fire-rated room which is provided with automatic
sprinklers. These requirenents apply to both soiled linen and solid
waste gravity chutes. Chutes are not required to be refractory
lines.

d. Vertically aligned chargi ng doors of the sane chute systemw || be
interlocked so that only one station can be charged at one tine,
t hereby reducing the possibility of charges janmm ng within the chute.
Provide gravity chutes with negative pressure, relative to the
charging area, to elimnate aerosol discharged into the charging
areas when chargi ng doors are opened.

e. The concept design analysis will contain basic chute system
reconmendati ons.

17.11.4.3 Dunmbwai ters, Counter Height. Autonmatic |oading and unl oading
shal | be considered. Dunbwaiters, w thout automated devices, shall have
powered or nmanual doors. Powered doors shall be vertical |ift type and have
upper and | ower safety edges.

17.11.4. 4 Dunmbwai ters, Fl oor Loading. Automatic |oading and unl oadi ng
shal | be considered. Floor |oading dunbwaiters shall have powered vertica
lift bi-parting doors with both upper and | ower safety edges.

17.11.4.5 Dumbwai ter Platform Size. Dunbwaiter systens will be limted to a
maxi mum pl atform si ze of 0.8 square neters (9 square feet) and nmaxi mum
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capacity of 225 kil ograns (500 pounds). A platformsize of 680mm x 1200nm (27
by 48 inches) is acceptable. Automatic |oading and ejection devices of |arger
capacity and size, used in conjunction with automatic cart lifts, will conform
to the ASME standards for elevators. Determ ne the dinensions of the car lift
platformby the |argest cart selected for dietary, linen or other materials

di stribution.

17.11.4.6 Speeds for automatic cart lifts will be as foll ows:

Nurmber of Fl oors Type of Drives Rat ed Speed
MS  (fpm
4 - 5 CGear ed 1. 015 (200)
6 - 9 CGear ed 1.524 (300)
10 and over CGearl ess 2.540 (500)

17.11. 4.7 Dunmbwai ter and Cart Lift Control. Distribution and Return
prograns will be provided for dunbwaiter and cart |ift operation. The control
station will contain a switch from program selection and a series of dispatch
buttons that correspond to the floors served. Design the systemto pernit

di spatching carts to any landing fromthe central dispatching area and to
provide for return of carts only to the central dispatching area.

17.11.4.8 Dumbwai ter and Cart Lift Signals. Stations at each floor or
landing will contain lights to indicate which programis in effect.

17.11.4.9 Cart lifts with autonated transfer devices. Doors shall be power
operated with upper and | ower safety edges. Maxinmumcart lift capacity shal
be 454 kg (1000 Ib).

17.11.5 Auto Cuided Vehicle System- Vertical Automation. Systens designed
for wvertical-only transportation of materials on carts shall use el evators,
gui de path, and other devices, as applicable. Designs shall consider future
upgrade to allow horizontal travel

17.11.6 Automated Horizontal and Vertical Bulk Handling Systens. Autonated
cart transportation systens nay be used where LCC justified for horizontal and
vertical transportation of naterials.

17.11.6.1 Aut omat ed Cui ded Vehicle Systens. Automated Gui ded Vehicle
Systens shall be an integrated turnkey autonated cart transportati on system
Desi gn the Automated Gui ded Vehicle Systems to incorporate the |atest state of
the art in proven technol ogy; systenms not proven in previous applications
shal | be avoided. Automated CGui ded Vehicle Systens may utilize a variety of
transportation vehicles including "cart carrying" type, forklift type, tow
type, and Autonated Storage and Retrieval Systemtype

Consi der the use of automatic cart systens for material distribution provided
the use of autonmted equi pment can reduce the nunber of service elevators
required and the installation can be justified on a cost effective basis. An
i ncrease in construction cost nmust be justified by a correspondi ng decrease in
operating or other life-cycle, cost, through reduction of manpower needs,
reduced energy consunption, or inproved service to patients.

17.11.6.2 O her Automated systens. Oher Automated Vertical and Horizonta
Cart transportation systens nay be reviewed where applicable and cost
effective for a given project.
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17.11.6.3 Pneunmatic Trash / Linen. Pneunmatic Trash / Linen shall be fully
pneumatic, gravity pneumatic or nulti-loading. Hybrid systens are pernmitted
where required. In general, no station shall be designed that is "up-send"
in nature. All materials should travel in the down direction after first
being | oaded into the system Verify systemtraffic capabilities by detailed
traffic studies.

a. Gravity-pneumatic systens, a conbination of gravity chutes for
vertical transportati on and pneumatic chutes for horizonta
transportation, are subject to the sane fire protection requirenents
as gravity systens.

b. I'n conposite systens, the gravity chute will be equipped with a
storage section at the bottomof the chute. Gavity chute charging
stations equipped with electric control systenms may be | ocaded with as
many bags of waste or linen as necessary. Bags are accunulated in
the storage section and are renoved as a single | oad on denand.

c. Fully automatic chute systens containing both horizontal and vertica
el ements, with automatic transfer systens, are not normally all owed
in health facilities. Were a vertical rise is required for a
pneumatic chute intended as a collector for gravity chutes, the
vertical rise nust be installed in a fire-rated enclosure in
accordance wi th NFPA 82.

d. If horizontal pneunatic chutes nust be manual |y charged, enclose
chargi ng doors and franes in fire-rated roons. Sprinklers in the
chargi ng stations nust protect pneumatic chutes. Charging stations
wi |l have a receiving conpartnent with an outer and inner door. When
the door is opened to put in a load, the inner door will be
automatically | ocked so that the | oad cannot freely enter the chute.
When the outer door is closed, the inner door will open inits
sequential turn and the load will be autonatically transported by
negative pressure to its point of discharge. Only one load will nove
t hrough each |l eg of a pneumatic chute system at one tine.

17.11.7 Unit Handling Systens.

17.11.7.1 Manual Systens. Use nanual systens where sem, or fully autonated
systens cannot be functionally, physically or econonmically (LCC) justified.

17.11.7.2 Pneunati c Tubes. Pneumatic tube systens may be provi ded where
econom cally justified. Design systens to reach individual project peak
traffic requirenents, plus a mninmum spare capacity of 20% Designs shal
provide for soft handling of all systenms where | aboratory speci mens and ot her
delicate itens are transmtted. No specific correlation can be nade between
the nunber of beds in a health facility and the need for a pneumatic tube
system Provision of pneunatic systens nust be consistent with requirenents
for a particular health facility regardl ess of the size of the facility.

Sel ect tube systens which provide autonmatic control of carrier novenent. A
sel ector device which pernits correspondence with any station served by the
systemwi || set destination of the carrier

17.11.7.3 Aut omat ed Box Conveyors. Automated Box Conveyors systens nay be
provi ded when economcally (LCC) justified. Design systens to serve peak
traffic requirenents plus a mninumspare capacity of 35% Sel ective vertica
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conveyors may be used to transport boxes approxi mately 400 nmw de x 1800 mm
long x 200 mm deep (16 inches wide by 22 inches long by 8-1/2 inches deep).
Box conveyors are suitable for transporting materials such as pharnaceutical s,
sterile supplies, nmedical records, x-ray filmand patient utensils. Conveyor
systens are normally ratted at 8 boxes per minute. For large health
facilities utilizing integrated naterials handling methods, automatic | oading
an unloading cart lifts are considered nore efficient than box conveyors.

a. The vertical elenment of a conveyor systemw |l be equipped to | oad
and unl oad automatically. The control stations will be capable of
di spatching tote boxes to any |anding or floor level in the building.
Conveyors and branch lifts will be capable of transporting naterials
hori zontally to renote stations.

b. Carrier tote boxes will be furnished with covers and will be coded to
identify the type of material transported.
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CHARACTERISTICS:

FACILITY TYPE:

SIZE/HEIGHT OF BUILDING OR MEDICAL AND| RESEARCH &
NUMBER OF BEDS OR TROOP OR DENTAL GENERAL HOSPITAL
NUMBER OF OUTPATIENT VISITS PER YEAR [ AID CLINIC CLINIC LAB BLDGS.
LESS THAN 4,640 GSM (50,000 GSF)
OR
2 LEVELS COMBINE COMBINE COMBINE COMBINE
OR ALL ALL ALL ALL
LESS THAN 50 BEDS ELEVATORS | ELEVATORS | ELEVATORS | ELEVATORS
OR
LESS THAN 15,000 OUTPATIENT VISITS/YR.
GREATER THAN 4,640 GSM (50,000 GSF) AND COMBINE COMBINE SEPARATE
LESS THAN 9,2900 GSM (100,000 GSF) ALL ALL VISITOR/
OR NOT ELEVATORS | ELEVATORS | OUTPATIENT
GREATER THAN 2 LEVELS APPLICABLE OR OR TRAFFIC.
OR SEPARATE SEPARATE SEPARATE
GREATER THAN 50 BEDS AND LESS THAN 100 PASSENGER |PASSENGER INPATIENT/
OR AND SERVICE|AND SERVICE | LOGISTICS/
GREATER THAN 15,000 OUTPATIENT VISITS/YR MATERIALS
AND LESS THAN 75,000 OUTPATIENT VISITS/YR. TRAFFIC.
GREATER THAN 9,290 GSM (100,000 GSF) AND SEPARATE
LESS THAN 18,580 GSM (200,000 GSF) COMBINE SEPARATE VISITOR/
OR NOT ALL PEDESTRIAN | OUTPATIENT
GREATER THAN 3 LEVELS APPLICABLE | ELEVATORS TRAFFIC. TRAFFIC.
OR OR COMBINE SEPARATE
GREATER THAN 100 BEDS AND LESS THAN 150 SEPARATE LOGISTICS/ INPATIENT/
OR PASSENGER MATERIALS LOGISTICS/
GREATER THAN 75,000 OUTPATIENT VISITS/YR AND SERVICE TRAFFIC. MATERIALS
AND LESS THAN 150,000 OUTPATIENT VISITS/YR. TRAFFIC.
SEPARATE
SEPARATE VISITOR/
GREATER THAN 18,580 GSM (200,000 GSF) VISITOR/ SEPARATE | OUTPATIENT
OR PATIENT PEDESTRIAN TRAFFIC.
GREATER THAN 4 LEVELS NOT TRAFFIC. TRAFFIC. SEPARATE
OR APPLICABLE | SEPARATE COMBINE INPATIENT
GREATER THAN 150 BEDS LOGISTICS/ | LOGISTICS/ TRAFFIC.
OR MATERIALS | MATERIALS SEPARATE
GREATER THAN 150,000 OUTPATIENT VISITS/YR. TRAFFIC. TRAFFIC. LOGISTICS/
MATERIALS
TRAFFIC.

NOTES:

1. WAREHOUSES SHALL SEPARATE VISITOR TRAFFIC FROM ALL OTHER TRAFFIC.
2. WHERE A FACILITY MEETS CHARACTERISTICS IN MORE THAN ONE ROW,

THE MORE SEVERE SEPARATION SHALL APPLY.

ELEVATOR TRAFFI C SEPERATI ON GUDE

FI GURE 17.1
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WAREHOUSE

TROOP AID STATION

MEDICAL AND OR DENTAL CLINIC

RESEARCH LABS

HOSPITALS

M L- HDBK- 1191

FACILITY TYPE PASSENGER CARS COMNBINE USE AND DEDICATED MATERIALS
PATIENT SERVICE CARS CARS (MANUAL SYSTEMS)

LESS THAN 50 SECONDS]

LESS THAN 45 SECONDS]

LESS THAN 40 SECONDS|

LESS THAN 45 SECONDS]

LESS THAN 35 SECONDS]

NOT APPLICABLE

LESS THAN 50 SECONDS

LESS THAN 45 SECONDS

LESS THAN 50 SECONDS

LESS THAN 40 SECONDS

LESS THAN 60 SECONDS

LESS THAN 60 SECONDS

LESS THAN 55 SECONDS

LESS THAN 55 SECONDS

LESS THAN 50 SECONDS

AVERAGE | NTERVAL PERFORMANCE STANDARDS
5 M NUTES OF HEAVY 2-WAY TRAFFI C
TYPI CAL FACI LITY
FI GURE 17. 2

FACILITY TYPE PERCENT OF ELEVATOR POPULATION HANDIL ED
‘ MINIMUM ACCEPTABLE, SEE NOTES 1 AND 2

WAREHOUSES, STAND ALONE 11%
TROOP AID STATION, STAND ALONE 12%
MEDICAL AND OR DENTAL CLINIC, STAND ALONE 13%
RESEARCH LAB BUILDINGS, STAND ALONE 13%
HOSPITALS, MEDICAL CENTERS 15%

NOTES FOR FIGURE 17.3:

1. WHERE COMBINED/INTEGRATED WITH ANOTHER FACILITY TYPE, THE HIGHER FACILITY CAPACITY SHALL BE MET.

2. WHERE MORE THAN ONE ELEVATOR GROUP EXISTS, A 10% (MINIMUM) MIGRATION FACTOR SHOULD BE INCLUDED
FOR EACH GROUP.

PASSENGER HANDLI NG CAPACI TY
5 M NUTES OF HEAVY 2-VWAY TRAFFI C
TYPI CAL FACI LITY
FI GURE 17. 3
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EACILITY TYPE AVERAGE MAXIMUM RIDE TIME

WAREHOUSES, STAND ALONE

TROOP AID STATION

HOSPITALS, MEDICAL CENTERS

MEDIAL AND OR DENTAL CLINIC, STAND ALONE

RESEARCH/LAB BUILDINGS, STAND ALONE

M L- HDBK- 1191

LESS THAN 120 SECONDS, ALL TRAFFIC

LESS THAN 90 SECONDS, ALL TRAFFIC

LESS THAN 90 SECONDS, ALL TRAFFIC

LESS THAN 90 SECONDS, ALL TRAFFIC

LESS THAN 90 SECONDS, PASSENGER/PATENT ELEVATORS
LESS THAN 120 SECONDS, LOGISTICS ELEVATORS

FI GURE 17. 4
jctops| HEIGHTM (FD)  F HvbRalle 0000 F 00 GEARED 20 ] 20 GEARIESS 0 |
2 < 4.6 (15) 635 (125) NOT APPLICABLE NOT APPLICABLE
3 4.6 (15) TO 13.7 (45) 635 (125 MIN.) NOT APPLICABLE NOT APPLICABLE
4707 < 27.4 (90) NOT APPLICABLE 1.015 (200) 2.54 (500)
1.780 (350)
770 17 |27.4.(90) TO 54.9 (180)]  NOT APPLICABLE 1.780 (350) 2.54 (500)
3.56 (700)
> 17 > 54.9 (180) NOT APPLICABLE SEE NOTE 1 SEE NOTE 1

AVERAGE MAXI MUM RI DE Tl ME

NOTES FOR TABLE 17.5:

1. CONSIDER SEPARATE HIGH RISE AND LOW RISE GROUPS OF PASSENGER CARS.

ELEVATOR TYPES AND SPEEDS
FI GURE 17.5
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SERVI CE CARS — I N LINE
FI GURE 17. 6

| SN | [ | S | S—

PASSENGER CARS — I N LI NE
FI GURE 17.7
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ADJACENT ENTRANCES — I N LI NE
FI GURE 17.8

ADJACENT ENTRANCES — 180 DEGREES ( OPPCSI NG
FI GURE 17.9
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ELEVATCR W TH LOBBY ALCOVE
FI GURE 17.10

] I [ [

ELEVATOR W TH LOBBY SETBACK
FI GURE 17. 11
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PASSENGER ELEVATOR — (NON SEI SM C)
FI GURE 17. 12
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HOSPI TAL SERVI CE/ PASSENGER ELEVATOR
W TH CENTER OPENI NG DOORS
(NON SEI SM ©)
FI GURE 17. 13
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HOSPI TAL SERVI CE ELEVATOR
TWO SPEED S| DE OPENI NG DOORS
(NON SEI SM ©)

FI GURE 17. 14
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HOSPI TAL COVBI NATI ON PASSENGER AND SERVI CE ELEVATOR
CENTER OPENI NG DOORS, FRONT AND REAR
(NON SEI SM ©)
FI GURE 17. 15
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HOSPI TAL COVBI NATI ON' PASSENGER
AND SERVI CE ELEVATOR
CENTER OPENI NG DOORS,

FRONT AND REAR
( NON- SEI SM ©)
FI GURE 17. 16
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CHARACTERISTICS!

EACILITY TYPE:

SIZE/HEIGHT OF BUILDING OR W L- HDBK- 1191 DENTAL/ RESEARCH &
NUMBER OF BEDS OR TROOP OUTPATIENT GENERAL HOSPITAL
NUMBER OF OUTPATIENT VISITS PER YEAR AID CLINIC CLINIC LAB BLDGS.
LESS THAN 4,640 GSM (50,000 GSF)
OR NO STUDY NO STUDY NO STUDY NO STUDY
2 LEVELS REQUIRED. REQUIRED. REQUIRED. REQUIRED.
OR
LESS THAN 50 BEDS MANUAL MANUAL
OR DUMBWAITER. | DUMBWAITER.
LESS THAN 15,000 OUTPATIENT VISITS/YR.
NO STUDY STUDY TWO
GREATER THAN 4,640 GSM (50,000 GSF) AND REQUIRED. ALTERNATES.
LESS THAN 9,2900 GSM (100,000 GSF) NO STUDY
OR NOT REQUIRED. MANUAL MANUAL
GREATER THAN 2 LEVELS APPLICABLE DUMBWAITER. | DUMBWAITER.
OR
GREATER THAN 50 BEDS AND LESS THAN 100 MANUAL PNEUMATIC PNEUMATIC
OR DUMBWAITER. TUBE - TUBE -
GREATER THAN 15,000 OUTPATIENT VISITS/YR INJECT/EJECT. INJECT/EJECT.
AND LESS THAN 75,000 OUTPATIENT VISITS/YR.
GRAV. CHUTES
STUDY TWO STUDY TWO | STUDY THREE
ALTERNATES. | ALTERNATES. | ALTERNATES
GREATER THAN 9,290 GSM (100,000 GSF) AND
LESS THAN 18,580 GSM (200,000 GSF) NOT MANUAL MANUAL MANUAL
OR APPLICABLE | DUMBWAITER. | DUMBWAITER. | DUMBWAITER.
GREATER THAN 3 LEVELS
OR PNEUMATIC PNEUMATIC PNEUMATIC
GREATER THAN 100 BEDS AND LESS THAN 150 TUBE - TUBE - TUBE -
OR INJECT/EJECT. | INJECT/EJECT. | INJECT/EJECT
GREATER THAN 75,000 OUTPATIENT VISITS/YR
AND LESS THAN 150,000 OUTPATIENT VISITS/YR. AUTO CART LIFT
GRAVITY
CHUTE
STUDY TWO STUDY TWO | STUDY THREE
ALTERNATES. | ALTERNATES. | ALTERNATES
MANUAL MANUAL MANUAL
DUMBWAITER. | DUMBWAITER. | DUMBWAITER.
GREATER THAN 18,580 GSM (200,000 GSF)
AND LESS THAN 32,520 GSM (350,000 GSF) PNEUMATIC PNEUMATIC PNEUMATIC
OR TUBE - TUBE - TUBE -
GREATER THAN 4 LEVELS INJECT/EJECT. | INJECT/EJECT. | INJECT/EJECT
OR NOT
GREATER THAN 150 BEDS AND LESS THAN 250 APPLICABLE |AUTO CART LIFT|AUTO CART LIFT[ AUTO CART LIFT
OR
GREATER THAN 150,000 OUTPATIENT VISITS/YR. AUTO BOX AUTO BOX AUTO BOX
AND LESS THAN 300,000 OUTPATIENT VISITS/YR. CONVEYOR CONVEYOR CONVEYOR
GRAVITY GRAVITY GRAVITY
CHUTE CHUTE CHUTE
PNEUM.
TRASHI/LINEN

MATERI ALS HANDLI NG SYSTEM ALTERNATI VE MATRI X
FI GURE 17.17
( CONTI NUED NEXT PAGE)
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M L- HDBK- 1191

CHARACTERISTICS:! FACILITY TYPE:

SIZE/HEIGHT OF BUILDING OR DENTAL/ RESEARCH &
NUMBER OF BEDS OR TROOP OUTPATIENT GENERAL HOSPITAL
NUMBER OF OUTPATIENT VISITS PER YEAR AID CLINIC CLINIC LAB BLDGS.
STUDY THREE | STUDY THREE | STUDY THREE
ALTERNATES. ALTERNATES. ALTERNATES.
MANUAL MANUAL MANUAL
DUMBWAITER. | DUMBWAITER. | DUMBWAITER.
PNEUMATIC PNEUMATIC PNEUMATIC
GREATER THAN 32,520 GSM (350,000 GSF) TUBE - TUBE - TUBE -
OR NOT INJECT/EJECT. | INJECT/EJECT. | INJECT/EJECT.
GREATER THAN 6 LEVELS APPLICABLE

OR

GREATER THAN 250 BEDS

OR

GREATER THAN 300,000 OUTPATIENT VISITS/YR.

AUTO CART LIFT

AUTO BOX
CONVEYOR

GRAVITY
CHUTE

PNEUM.
TRASH/LINEN

AUTO GUIDED
VEHICLE

AUTO CART LIFT

AUTO BOX
CONVEYOR

GRAVITY
CHUTE

PNEUM.
TRASH/LINEN

AUTO GUIDED
VEHICLE

AUTO CART LIFT

AUTO BOX
CONVEYOR

GRAVITY
CHUTE

PNEUM.
TRASH/LINEN

AUTO GUIDED
VEHICLE

NOTES:

1. WAREHOUSES SHALL BE STUDIED FOR APPLICABLE EQUIPMENT AND FOR EXTENSIONS OF

SYSTEMS FROM ADJACENT FACILITIES.

2. OTHER SYSTEMS MAY BE STUDIED WHERE APPROPRIATE.

MATERI ALS HANDLI NG SYSTEM ALTERNATI VE MATRI X

17a. ASMVE Al7. 1,

17b. ASVE Al7.2.1, Al7.2.2, Al7.2.3,
17c. ASVE  Al7. 3,

17d. ASME Al7.5, "Elevator

17e. NFPA 82,

and Equi pnent".

"Saf ety Code for

"Saf ety Code for

and Escal at or

FI GURE 17. 17

REFERENCES
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El evators and Escal ators".

"I nspectors Manual s".
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Exi sting El evators and Escal ators".

"Standard on Incinerators and Waste and Linen Handl i ng Systens




